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In this thesis a theoretical study of structural and electronic properties of some 
beryllium and cadmium based semiconducting compounds, ternary and quaternary 
alloys is presented. The beryllium based materials Be3N2, Be3P2, BexZn1-xTe; and 
cadmium based materials CdO, Cd3P2, CdSxSe1-x and ZnxCd1-xSySe1-y; are studied. The 
structural properties like lattice parameters, atomic positions, bulk modulus and its 
pressure derivative, elastic constants, X-ray structure factors and cohesive energy are 
evaluated. Among electronic properties the electronic band structure, bandgap and its 
nature, branch point energy and other related quantities such as refractive index and 
dielectric constants are computed. The pressure-induced structural phase transitions 
among various polymorphs of Be3N2, Be3P2, CdO, and Cd3P2 are examined. The effect 
of pressure on bandgap is also studied and deformation potential and pressure 
coefficients of bandgap are computed in some cases. The bonding properties are studied 
in terms of the ionicity factors.  
Two methodologies are adopted to compute the structural and electronic 
properties. For compounds (Be3N2, Be3P2, CdO, Cd3P2), the first-principles calculations 
based on density functional theory (DFT) together with Hartree-Fock (HF) theory using 
linear combination of atomic orbitals (LCAO) method are performed implementing the 
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CRYSTAL code. The hybrid scheme is also applied in some cases. For alloys i.e. 
BexZn1-xTe, CdSxSe1-x ZnxCd1-xSySe1-y, the empirical pseudopotential method (EPM) is 
applied considering modified virtual crystal approximation (MVCA). The results 
obtained from EPM for BexZn1-xTe, and ZnxCd1-xSySe1-y alloys are compared with DFT 
calculations.   
A procedure to fit the Murnaghan equation of state (EOS) to the computed E(V) 
data is invoked. The EOS of four polymorphs of Be3N2 and two polymorphs of Be3P2, 
CdO and Cd3P2 each, are studied using DFT. The pressure dependent structural phase 
transitions and electronic properties are explored. The results on structural and 
electronic properties are compared with the experimental data. The study suggests new 
pressure-induced structural phase transitions in some cases. These results call for   
experimental verification. A critical analysis of the results on bandgaps obtained from 
DFT and hybrid schemes is also carried out on CdO. The EPM calculations are 
performed to study structural and electronic properties for BexZn1-xTe, CdSxSe1-x 
ZnxCd1-xSySe1-y alloys. Out of several compositions of BexZn1-xTe alloys, we have 
focused on the alloys showing lattice matching with InAs, InP and ZnSe. A comparison 
of the results obtained from DFT and EPM is made for a few compositions of BexZn1-
xTe and ZnxCd1-xSySe1-y alloys.  
The thesis is divided into 6 Chapters containing 38 Figures and 22 Tables. The first 
Chapter is about the introduction and review of literature. In the second Chapter detailed 
description about the two methodologies is presented. The work carried out on four 
compounds and three alloys is presented in Chapters 3,4 and 5. The overall findings are 
summarized in Chapter 6. The work presented in the thesis and the subsidiary work 
done in the course of Ph.D. degree is published in the form of 11 research papers in 
peer-reviewed journals. Partly the work is presented in 8 conference proceedings also.  
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